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^ 3b<nx^—9 3 6c04"i:42l5IlKgttl=EESix:'in 
3 8l:-f*W{=jefi£§*lTV^S, }^aaiR3 1 \,Z\t 
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-7-^:707 r>-3 4<!0[lIte^Sr|iJffllt-|>lH]CjiS 
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1 

{mm. 3 ] mm^^—^<n'mmi,t^^w\,z 

mixhiio^znmixx\.^i^b^mkt-rhmm. lo 
2^z%mffi^wmm.. 

m^^ixxx^hzt^'mttm-mi . 2ttdi3 
i.ztm<r>^m^m.. 

m^^fix\.^h:ii:.^mittm-mi. 2tfM3 

izmmmmimw. . 

[0001] 

(micro carrier for LSIchi 
m (mT. LS I tv^d. ) 
[00 02] 

^ ^mz4^ $ < t-s Jt«^>(= . •/ ^- v'fc J: -J 

• ay-yyx ■ (control le 

d collapse bonding, OT, C C B 

t\^o. X^zX-yXyV-yr-'J-'yTif I \P ch 

xf^^ii±^tix\'^h^-^-yy-'Jxht , 

[0003] MCC{Ci3V>T{4f--/7'<0^S3i{ittiJ:#:(;: 40 

mm^n.xm±ii^f}^^mizmk^tLitiK $i±i^(r) 

[0 0 04] t/:;. MCC&{i;c?'^LS I (OT, MC 
C-LSItl^d. ) *^llil$^l2.3>'l^A-^'CfcV^ 

•C{4J^ffltttl2r«J6^fca6(C. MCC • LS 



^$^2002-762 1 0 

2 

[000 5] ^fc. MCC2rifi^Tj).|.Mi: LTti, 
S>i^ttH^BPttl 9 9 3^5^3 1B%ff ^H^^Jl 
VLS lA-^y^-i^'y/lJffi (T) J P178. 
I.. 

[0006] 

[%Bj*ii5i»LJ:at-r&iiis] \.t^LW^. 

[ 0 0 0 7 ] -e LT. m^^n^iim^^^nmmzi^ 
xmmm■hwm■=^y'^:^-^<rmmm\zi>^^x 

\t. ^mm^^zw^ifhhh\^^WiW^ifihh. ttz. 
mi^miAi^^^mmmizx -> xmmm-hm:.(n 

[0008] *%Bjc^@w{4. m^mkwm^^zWi 
h^}it'^x'%h^wm.^^-th^):.^zhi>. 

[0009] 

Xhh. 

[0010] -f ^i?*>. ^Wf^Wii^mm.ii^iot;: 

h'^'immizw&mTi'^^ 9X1^7 yiMm.^i\:t^ms 

[0011] m%tUi^m,zi,iaXt. ^^«s*«l*»4>^ 
I.J^aaS^tJ^lS^ti^^aiaK'O-^'f ^D7 r 

h. 

[00 12] 

IUHBOllSftWJgHI] ill(4*3%BHc^-ll*fi<7)JgS|-e3b 

i,Mcc • LS I ■^5ict-^^'mmwmsr:hh, m 
2\m\<r>\\-\\mz'i(^o^mmmiXhh , m3\m 

LTtJ •) . ( a ) {i^BBia. ( b ) J4 

( a ) CO b - b mz:^ 3 BfaSiat'J) . 04 (iffS^^: 

I.. 05 (a) (i»mm^-;5'SE»$'lffllIllK5r'T^t[118& 
0. (b) f4-5-«0|lHgaS*iJffllIlI8ScO#ttS'|jeB^'fSfc 

[0013] *IIM«7)?gm-tJV^-C. la 1 ll^§ilTV^ 
|.J:aic, *l6BBtc^-i.*S«!^a{4MCC • LS 1 1 
LT«^$nTi5'?, ^<OMCC • LS I 1 ^Xt^-V 

ffl-rsco{cif5i^j: 3 \<z^-yr^mm^\zmKi^mh 

[ 0 0 1 4 ] ^ -y ri 1 ttv' U 3 yi^'XA^ifflV > 

-ecoT ^ T 7'x u T\z\t^wm^<^^mmm.-k 
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[0 0 15] mccl4^i:t^'J-{ s.mmwtzX'iXi- 

fflfc-ri). ) Wi#-fS[ffl<7)CCBffl^N'-y H 1 6*^f->-/7' 

1 1 ic§§issii/i#^Ea>'>'yr(c^iimi^)et^ i a 
c Bffly?>y K 1 6 tnmtmmm'^m^-^y k i itfi 

StlTfcO. ^rtil+ltt^N'-y Kl 7{4#CCBffl^^•'yH 
[0016] 1 5<7)Tffl{iM±{*:2 6c7)*ft 
^^'IstV^a. ) 1 9(O±ffllC^«§ilTi3 0, *fr 

I 9(4^7^ h • ^ y mcO^m^zX-oX 
7. 1 5 i 0 1:*:^ \>^-m<r>^Wim:izm^^tiX\^ 
I, K-X 1 5(7)|*l{|]4>^>N°>y h' 1 7{4**1 9cO±ffl 

^^h.. i^wi9(^-m>,zi.twm<^^mw^2 2ifmn. 
^lizmmzwrn^tixa*). mmm'22\tmm^ 

W^-y K 2 0{z-K\AzWm^zmLth I o 

IS2 1 iitLX^m.^1xX^^^. mU^2 2iiay 

fimi^'Fizx 'omfmizim^tii j: a t^^rotv^ 

coo 1 7] -etT. '^-Xl 5tCJ4f-yri lifiCC 

Bizi-^xmmm^mm^zmi^^tii. t^jch-h. 

t^-x 1 5o^ccBfflA*-y F 1 e\,z^ii^'rim-^^ 
ixfzyx.^xr^y^\zx. ^-"^^x mm. m 
max) mmnw^m\,ziihmm^j:')y'o-mM 

mm^fihuhi.zi.'yx. ^w^yr{zi.h^m^^ 

^ 1 3 1 tcS^§ix-CV^I> J: a ti^efimUB^tJ^Jt 
iCOCCBCtO. ^'yri U4'<.-X1 5lC 

I I i> t . -?-cOSS0BS*^'M C C 1 4 <?5** 1 9 CO^n 
W>^^22iZ. mii^N'-yKl 2. «^Jii^l3, CCB 
ffl^N'>y H 1 6 . m^ieU 1 8 . rt^U4"^^^••y h' 1 7 , ^1- 
0(!l**ttA*.y H 2 0 J:tf|SSiiai&2 1 S-:f|-UTmmW{: 

[0 0 18] zcr>^^i,zmmm'i sw^zii-^xmmm 
f}^-ommz^m^tifzi-'y7'i i t<-xi5t<7)n 
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-rfihh. «3Slfflffl)il®2 3{4x;K'^>'iaiig 

•yri lcofWv^sr9^^=^#:w^ci^-^c=s^'&J: a(^^«$ 
wmm23\im^ i ss^^^^t^sHtJtw^^: 

ott^l>/.:i6, itgglffii^l 3SffcJ:t/^-yri 1<7)T^ 

[0019] MCC140l?fjJ:#:2 6{i:Mf*:2 5S:li;t 
TiiO, M*2 5{±g'fl:T;USX'>A (A 1 N) 

'm'mmtsiwmm^z x-yx ^'hs*^** 1 9 o^'hs 

«*#:1 9«±iB(ciS-^4>iiT*ffl^tcJ:-otJ^«§it 
^^^««g|52 4fcJ:0iIS$<xTn4. ^2 5<0#|*| 
£0±®a5{:{±?$»gg 3 0 Ai|aS§nTJ3 . j^ai^E 
3 0{±i'l-§v2:MCC 1 4^?)^^ih«s2 ecOF^gPlcS^^ilWt: 

sas-fr-^^iitCctO^vri i^^^fflt-Siaic^fiK 

[002 0] }^^mm.3<:i\t'^^mx'hh'y^)^y 
afi^A^f.'5:S?^aJa^3 iSriiixTfcO, ElliSctlAll 

?^ai»K3 1{4M*2 5c7):^rtc7)±asa5(:|S|'WcE§ii 
t Hffi«7)(ia^a6yD -y ^' 3 2 \,Zi. -iXW^-^i^Xii 

•9. <^ffls«3 ioi'mBiji:iift2 3<nimmt<rmi 

liOTSifc^-yT-l lco±iah«d4 
lSmfS3 3/&<J^5g$^T.-CV^I,. 
30 [002 1]i^a]«ei3Hc:<4^§v$rMCC14<OJtih 
ft 2 6 «7) WcSSSIW CiSil^ I. V c7 a 7 r 
y34j{)^iiiii:a. vh)j-y^'a«tcE3?'J$*i.rfcO. m 

3t2^§ilTV^|,J:at;, '7-^^n7ry3 4{4f?m^ 
^:-^'3 5C0Xt-;5' (H^^) 3 6C04"i:4ctli!|£ei£ 

tciaa^tt^o-;? (luiEi^) 3 8^^-fWJ^3?^fig$^l. 

[ 0 0 2 2 ] ia3tCS^§itTV^aSffgS5*-^' 3 5J40 

40 4t^$ixTv^Sf?«^^-^c7)^:^-afcJ;-5-c?$ai 

[002 31 04 (a) dZTp^tlX^'^&X^iZ^ i^'Ja 

ys^*>A.^2.}^a]a<R3 iio±i={4^sis**A>^i.;^ 
T-^J' 3 6 *^ -«W^^^f<t^S«o^it:firftlcfc(tl. 
ii»$aiJDixs-c*>.&^Mis^'j y 7 >f -iSfc j: 

m^ilXm^^i^l. m^^X. 114 (b) (c^$tl.T>.^ 
S J: a t , i^mm. 3 1 0±(c{4K^t^ 3 7 ifiXT—!^ 
50 3 6cO±&^a6fi£llIg*<j^§itTS^§ilS. 
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[0 0 24] 04 (c) iz^^tixutx^iz^ {^mm 
W.3 1 <r>mm3 7<D±.izi±mm.'E~i?3 3<r>u—9 

(d) {cs^$iiTt^l.J;a(=. J^aiKflRB lco±t^{±K 

[0 0 2 5] 14 (e) (CS^§fl-CV>|.J:a(C. R^kM 
3 9l^fc{tl)D-:i' 3 8i04"Wc:{i:$i?L4 0*<U V^v 

ggv^T, 14 (f) icS^^ixTV^^iaic, lft7L4 
0(c(i[l]!f6!tt4 1 ti^mxU"^'} y /5 7 -f -IgtJj: 

[00 2 6] 1114 (s) l2*$nTI'->a iati, J^fflS 
m 1 cr)n-^3 8t^[fi)-rsa5{5lc{ill3{:*$fiy:: 

m^x. 04 (h) {c5^$it 

Tv^^idtc. K-fl:li3 7fcJ;tX3 9*<x<yf-yj/iS 

StiT V V-f O 7 T > 3 4 *^*-ft;§iX!t|f«m^: 

-^^ 3 5 *<?&ffl»g3 1 tc-fJsWfcJSJ^Sitfe; t 

[0 0 27] Hltc^$ixTV>|.<}:olc. Sft2 5c7)# 

m^i^mmm i co±iBit={4?^fiia«3 1 ^bi^lv^:^ 

3 li:¥^f^^E^§^^TllS$i^TV^^, 7.^/w^'4 3 
<r>^u-'^ 3 8tcStiR]-rs{iS(c(4gfmP4 4*«iaiS$ 

flTtJ 0 . mn 4 4 ( Jn-:}' 3 8*>'||®6<Jt^fi£tS 
^n7ry3 4!&»/c.litai$ixfe*f^^MCC 1 4W 
i'l-gPtZff aj$ i T Ul, . 7 ^ 4 3 l±Jt 

aiaStB ItCjgBK^n/cV'f i'P7ry34^9f«^^: 
3 5^S:f«a-f t)*/i-ti: d (l^oTV^I. . 

[0028] ^%^-9<r>i^-n'afnmm.z^xx . 
'^mmms i^z\m5i,z7rs^fix\^^^n^'^-'^mm 
wmm imn^zmiLttih, 05t*$ixTi^ 

-^3 5i:w^5LTfiimje^$nrfc'?, wmQ 

^znLXm^zm\l.ziim^ fL-C V ^ !> . f?€^^:- 

m^m^m 1 «*?m^^:-^ffiitiiiiss 5 2tt;^7^-^' 
{m,) ^^hxt^zm^^tixa^. m%%^—^ 

^$iJlSp-r & i 1 <J: -5T ■^'f :7 n 7 r y 3 4 coiaejM 

i&$ijffli'r«.iiiiK)S[S$wisisi5 3*wts^i^s^l•cv^ 

^ . mu'&^um^n 5 3 3 1 1^^^ u 

-^Xm^^ixxa^ . B?«^^-^»IsIK5 2iOmff 
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a^mWLWm-t^:it\<zi:'oX'7^^uyry3A<^^ 
[00291 -r^i^-fe. 05 (b) t^$*lTl>l>J:o 

mzh I. i t ici ^ , j^ais«3 1 cr,±.[zmfSi^fit;i^ 
o^a^^^i^ < =5:1. i: , mMmmnn 5 3 ^©titiii/h 

$ < 'SrS/cJ^. I5IlK38Jg«'millK 5 3 Mm,%^~^m 

Wmm2(n%m:mmz%if>h:ib\<zts:h, -ot 

mm 52JiV'fi?o7ry34 (^eukjUss: mmz 

^ztch. 

[0030] ^i>. g?S^t-^'ggl!)$iJffll|5ISS5 1 C7)€ 
jg5 0J4J^aiSE3 0(:iirfflWt^SLTtJ:V^t. M 
CC • LS I 1 0c^±#:T'l)S^ y7'l l<r>Wli<^tdib 

[003 1] i^t, l5teiffifiK(3^SMCC • LS I 

[0032] MCC • LSI 1 OJJnyfj.-rJ'CiOV-f 

MCC • LS I 1 0*«|^$<l^cV-f-;K-m3yt 

a.~'?cr)mMm'^<nm\mm.^zm^^tixii^ . m 
mmm>>z\m.w\!^mz%^i%^-^^i^t:^<omm 
ii^WLm^ixx\.^h, 

[0033] -^t'-^J^-HlC^^n/^MC C • L S I 

30 ^^-:?mv}umm& 5 1 tcmjis 5 0 ^^io^m^mu^ 

tilHtizi*). ■7-f^n7ry34*^ffl»ll§v*-:?3 
5l2<to-C[l]ig$tt.&^*6. 01^c*§i^TV^-6J:5 

S^5 43&^"MCC1 4cDl4±#c2 6<^rtgP$-®SilW 
irSBi^ixl., -r^Sri?*). tjjhft: 2 6 cO^hSScO^ 5 4 
*<v>f ^^07 r y 3 4 J: -5T©»P4 2*5 J: 
i/?a$\S83 3$:at;tl4±ft2 6(7)rtgBtCi!a§\§n. iS 
%^iifz^^ 5 4 i^v^f :? o 7 r y 3 4 otttB^iCi 

[0034] mWvi:—!' 3 5<0|lICjI]Sli:?S 

40 (60 00-1 2 OOOr pm) -ej)0. ^-Sl^li 
WV-^ 7 n 7 r y 3 4 3 1 W^Mtcv h >J >y 

b LX(OM&iJiit hit>X±^ < /^ft , J^Sl^S 3 
OcOf^aiM4^^?J6T^g=<=5r'S. C^ixW. v^^o 
7Ty3 4 3{)^-|H]lKL/-jB#tQjSii.ft*<3. 2 0X10-2 
min3 . ffii^^^-^' 3 5«|5Hk^*>6 0 0 0 r p 
m, ■7>r:?O7ry3 4<0SffiR*M3 5 6S'CAS:© 

j^Jl*<4^1 3 9mm3 /sect^S. 
[003 5] tLhcOJ:3t=LTv^^D7ry34icJ: 
50 '^XM±i^2 6(^\Hmzm!R^tli>^54iii'^yri 
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icrmmizmimf&Lxi- yri i<r,m:^i&m-i>t 

[00 3 6] t:ibX\ V-^^o7ry34c0)SJIl**^' 

[0 0 3 7] L*^L, :^m&comm^zi5\^xii. mwM 
r y 3 4 ioigiga^jg*-'f - 7" 1 1 (nmMii^znm lx 

[0 0 38] -fSri^^). liOflsHiagA^ffiV^ 

miwmms i «iii!fgjiJK$ij«9iiiiii5 3 S:^^ti>^ 
m^i/ u 3 >com$\ffi*iicoiaj^iffi< ^: . a 5 ( b ) 

f?€^*-^IBi!)0S85 2(r>mK^Smmzi&isbi:Lb 
iz^j:l, otO, f->yri m 
5 2{4V'f ^' 07 r y 3 4 cDHIIk^ 

3 4 UJ^atl^l SiSWtcffift 1. ^ t (cSrS . 
[0 0 3 9] -ett, f-y7-l l(7)||^^*iS<'5:l. 

III«ESEJgM«Jl|iIS85 3«ffitn:ii/]N$<^S^crt. ID 
K3$S$')fP[s]JS5 3J±|f^^^-^IE(«IlllK5 2cr>mB 
^m6^l<z^>i^lZtlz^l, -OfO. f-yri 1<7)|& 

n 7 r y 3 4 omiKiaLgSr aa&^tcSi^ ^ ^ t tc^r l. 
fcy>. Ty34imm^iJi:^W}miz»ibh 
Ztl,zKci>> 

[0040] wmmmmizxtm. ixmmm 

[004 1]!) MCC • LS I 1 0t3?^iP«^3 He 

^ma<7)-7-f ^ p 7 r y 3 4 immiif.i}^&^m s o 

&^g-fl>C:t(::J;0, J'ha5<03g^5 4 SrMCC l 40 
fHmz-7^ ■^uyrySA^z^r, T54|i| WtJJiEffl $ lirl. 
Cltj&^T'l' 1.7^*6. MCC • LS I 1 0<Of->yri 1 Sr 
# h»iX-^^i. < ^tt^X^^. 
[ 0 0 4 2 ] 2) )^^mS.3 1 (c:1^SW±<^-7-f :7 07 
T>'3 4^ia^JL. ^^^>-?'f^D7r>'34$:t!im^ 
3 5 1 J: -3 -CigiSggiJl-S ct 0 tcfll^i-l, C: t H 
iO, v$mS30^«cfcLT^OiMmgg:'35-§4^i6T;*: 
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[ 0 0 4 3 ] 3) ^in,^=t-mmm s 2 (ommm 
mm^ m^m^mms 3 ^rm&i^ u 3 yco^ 

4<0|aliK^S$-^-y7-l lcD^^?ajet:itJG$-ti:l.^i: 
*^!T'|t S /c*^ , f - -y 7* 1 1 iO^iSiiaKOlKi ^^co^^ 

10 [0 04 4 ] 4) ?^a]S«3 l^MCC 14<7)Mft2 5 
t^Ki^jitfCttiO, }^ra]gi:3 0^MCC14«0J'l- 

^tlZtii^X^l. 

[0 04 5] 5) MCC 1 4«0i}±ft2 6tcMt7-f > 
Sr§§m-i^-f tc^^'5r?^ffl14Sg^#l. ^ t J; 0 . I5ie4) 
i: J>V ^i -> T M C C 1 4 c?)^f*cl§ § ^ ffi< iS^I. t 
1. 3 y h' a - OfllftP^TiO (Sm::^'^-^ 

m<mM-f^^t¥X^i>. 
20 [00461 6) }^a]»^3 1^£^>j3y«a?(CJ:->-C 

v-f ^'n7ry3 4i5j:t/f?Sm^-:5'3 5$r 

& i i: 0 > J^«sg3 0 m^comm.mizx-^x 
[0047] meii:^^m(r>mmmmmx'hmc 

C • LS I gPW8IiiEffl0X'J)S. 

[00481 :^m&(r)mimim&mmtm^j:^j^. 

Ji, J^»gg3 0 A*<^iljtJc«0}^9«^3 1 2rfi|;tTfc 
30 0. Cl^l.^^^ai«tR3 U^MCC 14com25A«± 

1 i(o±miz^mm2nzx-oxm^tif:imi¥2 5A 
co±mizmmi:^<%mmR3 i^^m^iz^^iziMLx 
mmtitzm^xm^^tix v . 

[00491 *S^OJgSg^^fcV^r . ^>yT 1 1 

{i#*2 5AtCiie#§n. ?^aiga3 0A<7)Sict!i:<7) 

mmw:3 0Amm&m ui^^^uyTy3Am\.z 

iinXth}hXWm\.z<^mti^^t\.zX^. Mft2 
±(f !> t htzi^.'h 7 r.i i Srja^WtJ^ait 
[00501 UUi*^BB#tcJ:-3T=5:$iifc%H«&l§)5l 

mm^zm-^^ mm^zm^^ LtztK ^wmmim. 
[005 1 ] mut. \^mmi\izm.m<n-7^9'ciyr 

50 tSt-K'b-r, ^lg;yx^-eofl!li0m#:^?t{i7K^-e<0 
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[00 52] ^^a^iii^ 'J ayizXn XB^thm 

[00 53] i^itcnmmx'ii^i: ix^m^^zx 
^ § n/i^BB$r f htsi-y fzmmmxh s m c c 

• LS \\zMWi\^fz'^-^\,Z'0\.\xWfibfdiK Wz^ 

s I m<n^m^^^'km,zm^-fh^ t *^'T'$ i . n 
ic, ^ma. n^^nm^mf^tihrnwrnrnz 
mmtxmtirz^ski/^mtii. 

[0054] 

iwM<m^] ^^mizis^^xm^^^ti^wM^^^-ibitm 
ffj^j:t<r>izx->xn(>ixi^Mimmzmm-ttui. d: 

[0055] <^Mimnzm^mco-?^ ^nyr vimn 
^fifz-m%m:^mmmzm:t^ ^ 1 1 j: o > v 

h tzib . ^^w^mmcot^Mi^mm^mzMiibh:! 1 

m\\ ifwm-m^cr,mmx'hhMcc • ls i s: 
^-f-w^msEmmmx'h t . 
m2'[mi<r>u-\m^zmwmmmx'hi>. 

[03] ^^t-rS'^-^t'CfcOs (a)fi¥M@. 



(6) ^|ga200 2-762 1 0 

1 0 

(b) {± (a) (Dh-hmzf^mmmxhh. 

[05] ( a ) Miai^f^^-mwmmnmmmn 
y^yx'hh, 

[06] *^H«Ofl!2iDlU«^t'J)I.MCC • LS I 5- 

S^t-^flJlSiEBSr*)!.. 

10 1 o-Mcc - LSI {^m\mw.) . 1 i"-?->yr 

(ifi^fitc^vyr) . 1 2-m®A'-yh\ 13"#^4ig 
14-MCC. 1 5-X-X. 1 6-CCBffl-''?.y 

H(M--yH), 1 7-rti|]WN'-yH. 18-«mE 

2 1-€miei8, 22"#a5ffi^. 23-ffi3lfflffl 
Bil. 24-«^l!fS|5, 2 5. 2 5A-aE«s 
Hfis) , 2 6-mjJ:fl!, 2 7-i|iffl«, 30, 3 0A- 
3 1 -(%nW^. 3 2 -fiimro , 
33-^%^. 3,4--v>f :7n7ry, 3 5-»«^^: 
20 -f. 3 (E^^) . 3 7-i?'ftli8, 3 8 

■■■a-9 (lUlsT) , Sg-ig-ftlS. 4 0-m, 4 1 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To drastically increase the heat radiating 
performance 
of MCCs and LSIs. 



cooling substrate 



31 composed by a silicon substrate 



SOLUTION: A 
is fitted 

into a lid body 25 of an MCC 14, and 1,000 microfans 34 or more are 
aligned in 

a matrix form on the mmmmmmsMBS^ 31. The microfans 34 are 

integrated in 

a rotor 38, arranged rotatably at the center of a stator 36 of an 
electrostatic 

motor 35. The IPJMiilffi 31 has an electrostatic motor-drive 

circuit 52 

for driving the electrostatic motor 35, and a rotational speed 
control circuit 

53 for controlling the rotational speed of the microfans 34. The 

rotational 

speed control circuit 53 is composed by electric wiring itself, where 

is used in the »faB18BilBall8^ 31 for 



polycrystalline silicon 
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patterning, 

thus cooling a chip by the blast of at least 1, 000 microfans, and 
hence 

markedly enhancing the cooling performance of the MCCs and LSIs. 
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